Cardiomyocyte differentiation of perinatally‑derived mesenchymal stem cells.
Coronary heart disease is major cause of mortality worldwide and several risk factors have been shown to play a role in its pathogenesis, including smoking, obesity, hypertension and hypercholesterolemia. A number of therapeutic methods have been developed to improve the quality of patients' lives, including stem cell therapy using mesenchymal stem cells (MSCs). Perinatal sources, including the placenta (PL) and umbilical cord (UC), are rich sources of MSCs and have been identified as a potential source of cells for therapeutic use. Their role in cardiogenic differentiation is also of contemporary medical interest. The present study demonstrated the induced differentiation of MSCs obtained from the UC, PL and Wharton's jelly (WJ) into cardiomyocytes, using 10 µM 5‑azacytidine. The characteristics of the MSCs from each source were studied and their morphology was compared. An immunofluorescence analysis for the cardiac‑specific markers, GATA4 and Troponin T (TnT), was performed and tested positive in all sources. The expression of the cardiac‑specific genes, Nkx2.5, α‑cardiac actin and TnT, was analyzed by real‑time RT‑PCR and presented as fold change increases. The expression of each of the markers was observed to be higher in the 5‑azacytidine‑treated MSCs. The differences in expression among the sources of treated MSCs was as follows: TnT had the highest level of expression in the bone marrow (BM) MSCs; α‑cardiac actin had the highest level of expression in the PLMSCs; and all the genes were expressed at significantly high levels in the WJMSCs compared with the control group. The present study showed the ability of alternative perinatally‑derived MSCs to differentiate into cardiomyocyte‑like cells and how this affects the therapeutic use of these cells.